Abstract. This study evaluated the potential use of Sugarcane Bagasse Ashes (SBA) as a flux, replacing phyllite for the production of enamelled porcelain tile. The raw materials of the standard mass components and the SBA residue were characterized by testing by XRF, XRD, AG, DTA and TGA. Test samples were fabricated, assembled in lots of 3 units and sintered at temperatures of 1150 ° C to 1210 ° C. The results of the physical properties, mechanical properties and SEM of the sintered samples, showed that the formulation, G4 -in which applied 10% of SBA replacing phyllite, sintering temperature 1210 ° C showed better performance as the previously mentioned properties due to the formation of mullite crystals, meeting the prerequisites of standards for enamelled porcelain tile, while reducing the environmental impact and the cost of production.
Introduction
Ceramic companies constantly seek to develop their products and manufacturing processes targeted at the consumer market. However, in recent years, the speed of these changes is increased. The search for technological innovation has been a strategic action to ensure the survival of businesses [1] . Therefore, technological developments allied to concern about the environment, has meant that environmental damage were minimized through the reuse of waste, currently being used as raw material in ceramic masses, after study of its physicochemical and mechanical properties . Many surveys are developed in order to find a raw material with fluxing agents properties, with technical and economic feasibility that allows its use in mass production of porcelain tile. It is worth noting that the fluxing agents has a major role in the development of the final microstructure of the ceramic coating, because during firing, forming liquid phase in order to fill the pores, thereby reducing porosity and water absorption and favoring the occurrence during firing thermodynamic reactions for the emergence of mullite crystals, which contributes to increased mechanical resistance. Currently feldspar is the flux more employed by porcelain tile manufacturers, since it allows to obtain products with excellent technical and aesthetic properties and the cost to acquire a significant portion of this flux in the final price of the product. Aiming to reduce the final cost, the company uses as a flux the phyllite. The chemical composition of a selected flux can keep the technical properties or improve them, although it may also compromise the aesthetics of the product due to iron and titanium, restricting its marketing as a enamelled porcelain tile.
Experimental
The raw materials used in the manufacture of enamelled porcelain tile (clay, kaolin, feldspar, talc, phyllite and quartz) were supplied by Tecnogres© porcelain tile industry located on the highway BA 093, S / Nº, 15 km, metropolitan region of Salvador, in the city of Dias D'Ávila -BA. The samples were collected directly from storage silos. The Sugarcane Bagasse Ashes (SBA), in turn, was provided by a aguardente distillery in the city of Eunápolis. Later, during the fabrication of the test samples procedures, the same Tecnogres© company's production parameters were adopted which uses the following formulation of raw materials in the manufacture of enamelled porcelain tile (% mass): clay (34%), kaolin (30%), talc (5%), quartz (5%), phyllite (15%), feldspar (11%) and SBA (0%). In the production of the test samples of this study, SBA was inserted to replace the phyllite, increasing in proportion replacement around 2.5% of CBC. As can be seen in Table 1 . 
Results and discussion
By fluorescence X-ray analysis it was found that the SBA, the main raw material used in this work, replacing the standard mass of phyllite, is rich in SiO2 (68.4%) and chemicals classified as fluxing agents, such as: K2O (12.36%), CaO (2.63%), Na2O (0.10%) and MgO (3.91%), values that exceed the major components of STD mass of ceramic industry for phyllite (SiO 2 = 70.98%; K2O = 3.34% CaO = 0.15%) and MgO (1.18%), according to data presented in Table 2 . According to the characteristic diffraction peaks, it can be seen that the compositions are composed of crystalline quartz layer -SiO 2 (12-0708), mullite -Al6Si2O13 (74-4143), sodium oxide -NaO2 (02-0083) and oxide aluminum -Al2O3 (01-0572), magnetite -Fe3O4 (19-0629) and cordiarita -Mg2Al4Si5O18 (09-0472). Fig. 1 . XRD formulations of G2 and G4.
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In Figure 2 (a) shows the graph with the results of the AA fired samples at temperatures of 1190 ° C; 1200 ° C; 1210 ° C with the addition of 2.5%; 5%, 7.5% and 10% of Sugarcane Bagasse Ashes replacing phyllite, compared to the standard weight (STD), with length of stay in 10 minutes and heating ramp of 25 ° C per minute.
Note that the samples with the addition of SBA residue replacing called phyllite G only obtained results that meet the norm from the sintering temperature of 1200 ° C and 1210 ° C. However, in the 1190 ° C sinter temperature, the absorption of these test sample varied from 1.5% to 2.5%. The standard weight (STD) without adding residue obtained value that meets the requirement of the norm in all sintering temperatures. Figure 2 (b) shows the result of the bending tensile strength, where the temperature 1200 ° C, the G2 and G4 formulations had results above TRF 37Mpa. At 1210 ° C sintering temperature, G4 formulation results above 37 MPa. The formulation of the standard mass STD had result greater than 37 MPa of TRF in all sintering temperatures. G3 formulation, in turn, provided superior results at 37 MPa only at the sintering temperature 1200 ° C. In Figure 3 , can be confirmed the results obtained with the addition of the SBA, which clearly shows the formation of mullite crystals and reduce pores, which accounts for the low water absorption and bending resistance tension according to the criteria of NBR 15.463 [2] . 
Conclusions
The formulations, G2 and G4 with the addition of SBA replacing feldspar and phyllite, sintered at temperatures of 1200 ° C and 1210 ° C, with length of stay in 10-minute level, met the standard parameters for the production of enamelled porcelain tile tiles.
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